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Abstract 

Background: Cryptorchidism (undescended testes) is associated with poor male fertility, but can be alleviated and 
fertility preserved to some degree by early detection and treatment. Here we assess the influence of 
socio-occupational class, geographical region, maternal age and birth cohort on time to detection and correction of 
cryptorchidism. 

Methods: All boys born in Denmark, 1981 to 1987 or 1988 to 1994, with a diagnosis of cryptorchidism were 
identified in nationwide registers. The boys were followed for a diagnosis until their 16th birthday. The age at first 
diagnosis was noted and used as proxy for time to detection of cryptorchidism. Parental employment in the 
calendar year preceding birth was grouped into one of five socio-occupational classes. Geographical region was 
defined by place of birth in one of 15 Danish counties. Detection rate ratios of cryptorchidism were analyzed as a 
function of parental socio-occupational group, county, maternal age and birth cohort by use of Poisson regression. 

Results: Some 6,059 boys in the early and 5,947 boys in the late cohort received a diagnosis of cryptorchidism. 
Time to detection was independent of parental socio-occupational group and maternal age but differed slightly 
between geographical regions. A similar pattern was obtained for surgical correction after a diagnosis. Age at 
diagnosis decreased by 2.7 years from the early to the late cohort. 

Conclusions: These results indicate that childhood socio-occupational inequality in detection and correction of 
cryptorchidism would play a negligible role in male infertility in a life course perspective. Geographical region may 
have exerted some influence, especially for the oldest cohort. 
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Background 

Maldevelopment of the male reproductive tract is a major 
determinant of poor fertility later in life. Congenital crypt- 
orchidism (undescended testes) is one such condition. 
Early treatment may alleviate the adverse effects of crypt- 
orchidism on fertility, and the earlier orchiopexy is per- 
formed, the less the effect on future semen quality [1,2]. 
Adverse influence on gonadal cell populations in 
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cryptorchid boys has been observed already at 3-6 months 
of age [3], and based on current literature, it is recom- 
mended that cryptorchidism is treated between 6 and 
12 months of age [4]. 

Different long-term outcomes of cryptorchidism may 
arise from genetic, biological and environmental determi- 
nants, interacting with social, cultural and economic fac- 
tors [5]. The Danish health care system is tax-financed 
and accessible for all Danish citizens. Therefore eco- 
nomic factors related directly to contact and treatment 
within the health care system would not be expected to 
significantly influence time to detection. A tax-financed 
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health care system does however not remove all barriers 
to detection of disease. Time to detection of cryptorchid- 
ism might therefore be hypothesized to vary with paren- 
tal socioeconomic factors such as competing priorities 
and time restraints, lack of information and knowledge, 
communication barriers, medical mistrust, health profes- 
sionals' perception of patients relative to socioeconomic 
status, and age [5-7]. Children of parents with low socio- 
economic status are less likely to participate in the free 
preventive child examinations that are offered at the gen- 
eral practitioner until the age of five years [8]. The overall 
incidence of hospital referrals for cryptorchidism in- 
creases after each examination [9] and it has been esti- 
mated that testis palpation is performed in 60%-90% of 
these visits [10]. Non-adherence to routine prophylactic 
visits in low social classes may be an important reason 
for a delayed diagnosis and treatment. Furthermore, Da- 
nish hospitals (with few exceptions) were owned by the 
counties, and the treatments as well as the criteria for 
treatment may vary between counties as may regional 
differences in distance to hospital care [11-13]. 

Delayed diagnosis and treatment of cryptorchidism 
may affect male fertility in a life-course perspective. The 
present study investigates whether social class, maternal 
age and geographical region influence time to detection 
and surgical treatment of cryptorchidism. The study was 
performed in two cohorts, i.e. boys born in 1981 to 1987 
or in 1988 to 1994, to investigate potential changes in 
the influence of social class and geographical region be- 
tween these two time periods. 

Methods 

Study population and outcome 

The study population consisted of singleton boys diag- 
nosed with cryptorchidism before their 16th birthday. 
The boys were born in Denmark (excluding Greenland) 
from 1981 to 1987 and 1988 to 1994, i.e., the population 
was divided into two cohorts. At least one of the parents 
had to be employed in the calendar year preceding the 
year of birth. 

The boys were identified through the Danish Civil 
Registration System [14], by the unique 10-digit identifi- 
cation number assigned at birth (CPR-number). The 
number is used across all public services in Denmark 
and enables linkage through population based registries, 
ensuring almost complete follow-up [15]. Cryptorchid- 
ism diagnoses were obtained from the Danish National 
Patient Registry, with nationwide coverage of all in- 
patient clinic diagnoses since 1977, and from 1995 also 
diagnoses from outpatient hospital clinics [16]. 

The boys were considered to have received a diagnosis 
if they had a record in the Danish National Patient 
Registry before their 16th birthday of a principal diagno- 
sis of cryptorchidism according to the International 



Classification of Diseases version 8 (ICD-8) codes 
752.10-752.11 and 752.19 or ICD version 10 codes Q53, 
Q531, Q531A, Q532, Q532A, and Q539. All diagnoses 
were made by hospital physicians, primarily paediatri- 
cians, general surgeons, urologists and paediatric urolo- 
gists [14,17]. In diagnosed boys, treatment was defined 
by completion of the surgical procedure of orchiopexy 
(fastening of the undescended testicle inside the scro- 
tum) as indicated by the corresponding surgical codes 
(described in [14]). Orchiopexy indicates that the crypt- 
orchidism is persistent, while a general diagnosis of 
cryptorchidism may include transient cases of undes- 
cended testes that subsequently descend spontaneously. 

We followed all boys for a diagnosis or surgery until 
their 16th birthday, which ensured comparable follow- 
up between cohorts and ascertainment of almost all 
cases of cryptorchidism (>95% of all cases presenting 
until the age of 30, in the oldest cohort). The age at 
principal diagnosis or surgery was noted. Since the earli- 
est possible time for detection of cryptorchidism is at 
birth, time of detection corresponds to the age at detec- 
tion. Age at detection was therefore used as a proxy for 
time to detection (TTD). 

Statistics Denmark administered the data linkage and 
regulated data access. The data aggregation and analysis 
were approved by Statistics Denmark, the National 
Board of Health and the Danish Data Protection Agency. 
In accordance with Guidelines for Good Epidemiological 
Practice [18], a protocol outlining the methods was ap- 
proved by the authors before the actual analyses were 
initiated. 

Explanatory variables 

Parental socio-occupational status at birth of the child 

Each boy was linked to his parents using the CPR-number 
in the Fertility Database [19], which enabled identification 
of parental employment as the basis for socioeconomic 
position [20,21]. In Denmark, all persons are classified an- 
nually according to occupation by Statistics Denmark 
from 16 years of age onwards. Specifically, socioeconomic 
position was defined by the NYSTGR classification, a spe- 
cialised version of the Danish version the International 
Standard Classification of Occupations (ISCO) 1968 ver- 
sion, used from 1980 to 1995 by Statistics Denmark 
[22,23]. Socioeconomic position was defined the year be- 
fore birth of the child, to avoid change in maternal occu- 
pational status due to maternity leave and change of 
occupational status, e.g. to become an (unemployed) 
house wife. The groups were defined and ranked as: white 
collar group 1 (senior salaried staff including managers 
etc. with more than 20 employees), white collar group 2 
(leading salaried positions requiring higher academic edu- 
cation, i.e. generally more than 4 years beyond high 
school), white collar group 3 (other salaried staff, e.g. 
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office and service workers, nurses, laboratory techni- 
cians, pre-school teachers), skilled workers, and unskilled 
workers. Since both maternal and paternal occupational 
levels contribute to the socioeconomic environment of 
the family, one common variable was constructed, using 
the highest occupational level from either the father or 
the mother as default [21]. In cases where the father 
could not be identified, maternal social class was used. 
Self-employed and individuals outside the workforce 
constitute two very heterogeneous groups that cannot 
readily be ranked with respect to socioeconomic pos- 
ition; the latter contains students, unemployed with vari- 
ous skilled background, house wives, and recipients of 
social security. We therefore included only children with 
at least one employed parent in the study population. If 
one parent was self-employed or outside the workforce, 
socioeconomic status of the employed (not self- 
employed) parent was used. Accordingly, children for 
which both parents were self-employed, outside the 
workforce, or self-employed combined with assisting 
spouse, were excluded from the study population. In 
total 730 out of 12,006 boys with cryptorchidism were 
excluded due to the above criteria. Table 1 presents the 
social status of the father and mother of the excluded 
boys. 

Geographical region at birth 

TTD was assessed by region of birth, i.e. one of 15 
Danish counties in existence between 1970 and 2006: 
Copenhagen, Frederiksborg, Roskilde, Western Zealand, 
Storstrom, Bornholm, Funen, Southern Jutland, Ribe, 
Vejle, Ringkobing, Aarhus, Viborg, Northern Jutland 
and the combined municipalities of Copenhagen and 
Frederiksberg. In essence, the region of birth corre- 
sponded to maternal region of living at the time of partur- 
ition. This variable was available for more than 99% of all 
children. 

Maternal age at birth of the child 

TTD was assessed by maternal age, divided into four 
categories (<25, 25-29, 30-34, >35 years). 



Table 1 Exclusion of boys with cryptorchidism when none 
of the parents were registered as employee 

Mother 



Father 


Missing 


Not economically 
active 


Self 
employed 


Total 


Missing 


55 


61 


3 


119 


Not economically 


15 


298 


6 


319 


active 










Self employed 


4 


116 


172 


292 


Total 


74 


475 


181 


730 



Statistical analysis 

As stated, the age at principal diagnosis or surgery was 
used as a proxy for TTD. The detection rate of crypt- 
orchidism (number of detected cases per person-year of 
in the cohorts of cryptorchid boys) as a function of socio- 
occupational group, county and maternal age was ana- 
lysed by use of Poisson regression. Detection Rate Ratios 
(DRR) were estimated with unskilled manual workers as 
reference in analysis of socio-occupational status, and 
Copenhagen County as reference for geographical region. 
Maternal age at delivery was treated as a categorical vari- 
able with less than 25 years of age as reference. The DRR 
is a measure of relative difference that compares the de- 
tection rate of cryptorchidism in the group of interest 
with the detection rate in the reference group. The ana- 
lysis was controlled for age of the child (in 1 year classes). 
Proportional hazards were assumed. Brothers were 
treated as repeated measurements. A first order autore- 
gressive correlation structure AR(1) was assumed. The 
DRR estimates were stratified by birth cohort (1981- 
1987 and 1988-1994). Two-way interaction tests were 
performed to test whether effects of socio-occupational 
group, region, and maternal age at birth were independ- 
ent of birth cohort. Follow-up ended at the time of diag- 
nosis or surgical correction of cryptorchidism. The same 
statistical procedure was performed for cases with the 
surgical procedure of orchiopexy. Median TTD was esti- 
mated among the boys, by social group and region of 
birth. 

The Poisson regression was performed by use of the 
GENMOD procedure in the statistical software package 
SAS version 9.2. The empiric standard error estimates 
was used. The significance level was set to 0.05. 

Results 

In the early and the later cohorts, 6,059 and 5,947 boys, 
respectively, received a diagnosis of cryptorchidism. The 
mother s personal identification number was missing for 
19 of the boys and 730 boys were excluded due to par- 
ental occupational status, as described. The remaining 
11,276 boys were included in the analysis. DRRs with 
95% confidence interval (95% CI) are presented in 
Table 2. 

The effect of socio-occupational group was not statis- 
tically significant in any of the birth cohorts (P = 0.15 
among the boys born in 1981 - 87; P = 0.85 among the 
boys born in 1988 - 94). 

The detection rates were highly dependent on birth 
cohort (P < 0.0001). The median TTD decreased from 
8.37 years among the boys born 1981- 87 to 5.59 years 
among the boys born in 1988 - 94. The cumulative dis- 
tribution of TDD for children in white collar group 1 
and in unskilled manual workers by birth cohort is given 
in Figure 1. 
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Table 2 Detection rate ratios and median time to detection of cryptorchidism among cryptorchidism cases born in 
Denmark 1981-1994, by socio-occupational group, birth region and maternal age 



1981-1987 1988-1994 





N 


TTD (years) 


DRR 


95°/c 


)CI 


N 


TTD (years) 


DRR 


95°/c 


»CI 


Socio-occupational group 






















White collar 1 


641 


8.51 


0.97 


0.88- 


1.08 


757 


5.33 


0.96 


0.87 - 


1.07 


White collar 2 


1112 


8.20 


1.00 


0.92 - 


1.08 


1083 


5.51 


0.98 


0.90- 


1.07 


White collar 3 


2203 


8.27 


1.02 


0.95 - 


1.09 


1842 


5.75 


0.97 


0.90- 


1.04 


Skilled manual workers 


658 


7.92 


1.11 


1.01 - 


1.21 


617 


5.59 


1.00 


0.91 - 


1.11 


Unskilled manual workers 


1147 


8.37 


1.00 






1216 


5.45 


1.00 






County 






















Copenhagen (County) 


665 


7.71 


1.00 






725 


5.43 


1.00 






Copenhagen and Frederiksberg municipalities 


411 


8.03 


0.98 


0.86- 


1.11 


480 


5.48 


0.95 


0.84- 


1.07 


Frederiksborg 


328 


8.89 


0.76 


0.67 - 


0.86 


352 


5.76 


0.95 


0.84- 


1.07 


Roskilde 


220 


8.04 


0.91 


0.78- 


1.07 


189 


6.45 


0.83 


0.72 - 


0.96 


Western Zealand 


258 


9.63 


0.69 


0.61 - 


0.79 


268 


6.18 


0.90 


0.79- 


1.03 


Storstrom 


263 


8.39 


0.75 


0.65 - 


0.87 


286 


5.31 


1.04 


0.90- 


1.21 


Bornholm 


48 


9.58 


0.65 


0.49- 


0.85 


27 


5.63 


0.90 


0.65 - 


1.25 


Funen 


557 


7.57 


0.92 


0.82 - 


1.04 


546 


6.07 


0.90 


0.81 - 


1.00 


Southern Jutland 


307 


8.86 


0.76 


0.66- 


0.86 


266 


5.24 


1.17 


1.02 - 


1.34 


Ribe 


282 


7.41 


0.95 


0.81 - 


1.12 


242 


5.41 


1.07 


0.92 - 


1.23 


Vejle 


381 


8.15 


0.86 


0.76- 


0.98 


335 


5.88 


0.90 


0.79- 


1.03 


Ringkobing 


338 


8.81 


0.77 


0.68- 


0.88 


319 


5.91 


0.89 


0.78- 


1.02 


Aarhus 


853 


8.06 


0.90 


0.81 - 


1.00 


764 


5.14 


1.07 


0.96- 


1.20 


Viborg 


284 


7.34 


0.93 


0.79- 


1.09 


239 


5.33 


1.01 


0.87 - 


1.18 


Northern Jutland 


566 


9.03 


0.79 


0.71 - 


0.88 


477 


6.02 


0.83 


0.73 - 


0.94 


Maternal age 






















<25 


2033 


8.24 


1.00 






1413 


5.70 


1.00 






25-29 


2215 


8.22 


0.97 


0.91 - 


1.03 


2248 


5.46 


1.04 


0.97 - 


1.12 


30-34 


1150 


8.34 


1.01 


0.94- 


1.09 


1391 


5.64 


0.96 


0.89- 


1.04 


>35 


363 


8.40 


0.96 


0.86- 


1.07 


463 


5.43 


1.07 


0.96- 


1.20 



TTD: Time to detection (median value). DRR: Detection rate ratios. 



Detection rates varied with county (P < 0.0001). The 
median TTD, by county, ranged from 7.3 to 9.63 years 
among the boys born 1981 - 87 and from 5.1 to 6.5 years 
among the boys born 1988 - 94. A statistically signifi- 
cant interaction between birth cohort and county (P < 
0.0001) indicated that the effect of county was not con- 
stant and that some counties were slow in one period 
but faster in the other, and vice versa. 

Maternal age at delivery was not statistically signifi- 
cantly associated with detection rate in any of the 
cohorts. 

The analysis of orchiopexy was based on 4761 and 
3705 boys from the early and later cohort, respectively. 
Results from this analysis did not challenge any of the 
statistical conclusions given above. These data are shown 
in Additional file 1: Table SI. 



Discussion and conclusions 

The present study investigated the influence of socio- 
occupational class, geographical region and maternal age 
on time to detection of cryptorchidism. Rate of detection 
was independent of socio-occupational group in both 
birth cohorts. In fact, the cumulative distribution of TTD 
of cryptorchidism in children of employed parents in 
white collar group 1 almost exactly matched that in chil- 
dren of unskilled manual workers. There was no indica- 
tion of a change in the influence of socio-occupational 
group between boys born 1981 to 1987 and 1988 to 1994. 
Detection rates did, however, vary between geographical 
regions. A similar pattern were obtained for surgical cor- 
rection after a diagnosis. 

These findings indicate that inequality in childhood 
socio-occupational status does not influence time to 
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Age at detection 

Figure 1 Cumulative distribution of age at detection of 
cryptorchidism (among boys with cryptorchidism detected 
before the 16th birthday), comparing the highest socio- 
occupational group (White collar 1) with the lowest socio- 
occupational group (Unskilled manual work), by birth cohort. 



detection and correction of cryptorchidism in Denmark. 
The overall tendency of non-adherence to routine 
prophylactic visits by parents of low social classes thus 
seem to have only minor impact, if any, on the diagnosis 
and treatment of cryptorchidism [8,9]. It has, however, 
been shown, that although low income and education 
predict fewer contacts with specialist care, this may not 
be so for hospital referral. Actually, patients of low so- 
cioeconomic status may be referred relatively more fre- 
quently to hospital care than patients of high status 
[24,25]. This may somewhat compensate the less fre- 
quent use of preventive examinations in childhood at 
the general practitioners. Furthermore, detection of 
cryptorchidism does not entirely depend on visits at the 
general practitioner; A trained nurse specialised in child 
and family health care provides home visits following 
childbirth [11], and school-aged boys regularly attend 
the school nurse during the years of primary and lower 
secondary school in Denmark. 

Some 7-20% of cryptorchidism cases cannot be de- 
tected at birth, and are said to be acquired [26,27]. Our 
study therefore implicitly assumes that potential differ- 
ences in the incidence of acquired cryptorchidism have a 
negligible influence on the calculated rate ratios (includ- 
ing both congenital and acquired cryptorchidism). 
Knowledge about risk factors specific to acquired crypt- 
orchidism is lacking but most cases of cryptorchidism, 
including acquired cases, are believed to occur due to 
prenatal causes [28]. We cannot rule out that the preva- 
lence of acquired cryptorchidism differs by socio- 
occupational group, but the time-lag to detection of 
acquired cases may likely be similar to that of congenital 
cases; parents and general practitioners who act fast on 
congenital cryptorchidism may likely also act fast on ac- 
quired cryptorchidism. Taken together, we consider bias 



due to an uneven distribution of acquired cryptorchid- 
ism (if present) unlikely. 

We observed shorter TTD in the more recent 1988- 
1994 cohort compared with the 1981-87 cohort. Median 
TTD decreased by more than 2.5 years (33%) between 
cohorts. This is in accordance with a similar trend in 
complete 1995-2009 birth cohorts [9]. Here mean age at 
diagnosis, when followed for 6 years, decreased from 
3.3 years for boys born 1995 to 1997, to 2.9 years for 
children born 2001 to 2003 [9]. Collectively these data 
suggest a steadily decreasing median age at diagnosis 
and surgery throughout the period from 1981 to 2009. 
In addition, we observed a reduced variance in mean 
TTD between counties over time; in the 1981-87 cohort 
the difference between the fastest and slowest county 
was 2.5 years (mean TTD) and in the 1988-1994 cohort 
it was 1.3 years. This may indicate a more similar ap- 
proach to cryptorchidism in all counties in the more re- 
cent cohort, as this difference decreased relatively (48%) 
more than the reduction in time to detection between 
cohorts. Among small children a difference in mean 
TTD of, e.g., one year may likely be clinically relevant 
[1,2]. Geographical region may therefore have exerted 
some influence on cryptorchid boys' fertility later in life, 
especially in the oldest cohort. 

The time to detection of cryptorchidism may be quite 
long. In the oldest cohort, 5% of the diagnosed cases 
remained to be found at the age of 16 years compared to 
the (full) follow-up of 30 years. In the most recent cohort, 
an even more complete follow-up would be expected to 
have occurred after 16 years, based on observations of the 
shift towards earlier diagnosis of cryptorchidism in recent 
years [9]. Follow-up was sufficient for almost complete 
case ascertainment. This allowed us to estimate the rates 
of diagnosis (time to detection) in different socio- 
occupational groups during the period of follow-up with- 
out bias from the total incidence [9,29] . Furthermore, the 
observed similar time to detection pattern in various 
socio-occupational groups allows for study of prevalence 
ratios of cryptorchidism across socio-occupational groups 
using a much shorter follow-up than in the present study. 

The strengths of this study include diagnostic registry 
data based on standardised diagnostic reporting proce- 
dures and diagnosis by specialised hospital physicians 
[17]. The sample size was large and based on adminis- 
trative registries of high quality with information on all 
Danish citizens, follow-up was almost complete, and a 
common coding system for socio-occupational class was 
used for all parents. The population based prospective 
birth cohort approach ensued that bias due to self- 
selection into the study was negligible, and e.g. language 
barriers were overcome. Boys, whose parents were both 
outside the workforce, students, self-employed or any 
combination hereof, were, however, not included. In 
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total, 6% of the cryptorchid boys were excluded on these 
grounds. Our analyses do therefore not permit specific 
conclusions regarding boys from families where both 
parents were unemployed etc. High risk of delayed treat- 
ment in these non-participating groups seems unlikely, 
based on the almost exact match in age at detection of 
cryptorchidism between the most extreme socio- 
occupational groups in our study, but it cannot be ruled 
out completely. 

The accuracy of the cryptorchidism diagnosis and sur- 
gery has been validated, based on review of a subset of 
medical records from 452 children born between 1995 
and 2009 with a registry diagnosis of cryptorchidism, of 
which 249 underwent orchiopexy. The overall positive 
predictive value of a cryptorchidism diagnosis was 80%, 
and it was 99% for corrective surgery [17]. These chil- 
dren were born shortly after closure of our cohorts, and 
diagnoses were according to ICD-10. Otherwise this val- 
idation was performed on data with similar characteris- 
tics as in the present study. 

In our oldest cohort, diagnosis and surgery were given 
on the same day for approximately half of the boys. In 
the younger cohort, less than 15% presented with diag- 
nosis and orchiopexy on the same day. Until 1995, only 
inpatient diagnoses were available in the Danish Na- 
tional Patient Registry, where after also diagnoses for 
hospital outpatients became accessible. Inpatient admis- 
sions generally correspond to overnight hospital stays or 
daily hospital visits over an extended period, whereas 
outpatient admissions correspond to visits at hospital 
clinics on a less regular basis [29]. Most likely the diag- 
noses were given when the boys became inpatients due 
to surgery in the older cohort, whereas in the youngest 
cohort diagnoses were probably given already upon diag- 
nostic consultation as outpatient. This may have contrib- 
uted to the shift towards lower age at detection 
(diagnosis) in the younger cohort, but would not affect 
time to orchiopexy (which showed similar results). 

We investigated effects of social status and geograph- 
ical region in time to detection of cryptorchidism. Our 
findings indicate that childhood socio-occupational in- 
equality in time to detection and correction of crypt- 
orchidism would play a negligible role in male infertility 
in a life course perspective, which is reassuring from a 
public health perspective. Neither did we observe any as- 
sociation with maternal age. However, geographical re- 
gion may have exerted some influence, especially for the 
oldest cohort. 

Additional file 



Additional file 1: Table SI. Orchiopexy rate ratios and median time for 
orchiopexy among cryptorchidism cases born in Denmark 1981-1994, by 
socio-occupational group, birth region and maternal age. 



Competing interests 

The authors declare that they have no competing interests. 
Authors' contributions 

KSH prepared the first protocol and manuscript together with HHA who 
conceived the idea and furthermore designed and performed the statistical 
analysis. KSH, HHA, ADL and MS contrived the coupling of data. Protocols 
and manuscripts were modified and adapted by ADL, MS, AMNA, KJ, GT and 
JPB. All authors read and approved the final manuscript. 

Acknowledgements 

The study is part of the Danish collaborative MINERVA project (www. 
minervanet.dk) addressing occupational risks to human reproduction, 
supported by a grant from the Danish Working Environment Research Fund 
(grant 20080016458). 

Author details 

] The National Research Centre for the Working Environment, Lerso Parkalle 
105, DK-2100 Copenhagen, Denmark, department of Occupational 
Medicine, Aarhus University Hospital, Aarhus, Denmark, department of 
Public Health, University of Copenhagen, Copenhagen, Denmark, 
department of Occupational and Environmental Medicine, Bispebjerg 
Hospital, Copenhagen University Hospital, Copenhagen, Denmark. 5 Perinatal 
Epidemiology Research Unit, Department of Paediatrics, Aarhus University 
Hospital, Aarhus, Denmark. 

Received: 20 June 2013 Accepted: 15 February 2014 
Published: 28 February 2014 

References 

1. Canavese F, Mussa A, Manenti M, Cortese MG, Ferrero L, Tuli G, 
Macchieraldo R, Lala R: Sperm count of young men surgically treated for 
cryptorchidism in the first and second year of life: fertility is better in 
children treated at a younger age. Eur J Pediatr Surg 2009, 19:388-391. 

2. Kollin C, Karpe B, Hesser U, Granholm T, Ritzen EM: Surgical treatment of 
unilaterally undescended testes: testicular growth after randomization to 
orchiopexy at age 9 months or 3 years. J Urol 2007, 178:1589-1593. 

3. Huff DS, Fenig DM, Canning DA, Carr MG, Zderic SA, Snyder HM III: 
Abnormal germ cell development in cryptorchidism. Horm Res 2001, 
55:11-17. 

4. Ritzen EM, Bergh A, Bjerknes R, Christiansen P, Cortes D, Haugen SE, 
Jorgensen N, Kollin C, Lindahl S, Lackgren G, et al: Nordic consensus on 
treatment of undescended testes. Acta Paediatr 2007, 96:638-643. 

5. Freeman HP, Chu KC: Determinants of cancer disparities: barriers to 
cancer screening, diagnosis, and treatment. Surg Oncol Clin N Am 2005, 
14:655-669. v. 

6. Kataoka-Yahiro MR, Munet-Vilaro F: Barriers to preventive health care for 
young children. J Am Acad Nurse Pract 2002, 14:66-72. 

7. Chung JM, Lee CY, Kang DG, Kim JS, Cho WY, Cho BM, Lee SD: Parental 
perception of optimal surgical age for correction of cryptorchidism: a 
multicenter surveillance study. Urology 201 1, 78:1 162-1 166. 

8. Sondergaard G, Biering-Sorensen S, Michelsen SI, Schnor 0, Andersen AM: 
Non-participation in preventive child health examinations at the general 
practitioner in Denmark: a register-based study. Scand J Prim Health Care 
2008, 26:5-11. 

9. Jensen MS, Olsen LH, Thulstrup AM, Bonde JP, Olsen J, Henriksen TB: Age at 
cryptorchidism diagnosis and orchiopexy in Denmark: a population 
based study of 508,964 boys born from 1995 to 2009. J Urol 201 1, 

186:1595-1600. 

10. Michelsen SI, Kastanje M, Flachs EM, Sondergaard G, Biering-Sorensen S, 
Madsen M, Andersen A-MN: Evaluering afde forebyggende 
borneundersogelser i almen praksis. Copenhagen: Sundhedsstyrelsen; 
2007:1-163. 

11. Olejaz M, Juul NA, Rudkjobing A, Okkels BH, Krasnik A, Hernandez-Quevedo 
C: Denmark health system review. Health Syst Transit 2012, 14:i-192. 

12. Soll-Johanning H, Hannerz H, Tuchsen F: Referral bias in hospital register 
studies of geographical and industrial differences in health. Dan Med Bull 
2004,51:207-210. 

13. Paananen R, Santalahti P, Merikukka M, Ramo A, Wahlbeck K, Gissler M: 
Socioeconomic and regional aspects in the use of specialized psychiatric 



Hougaard et al. BMC Urology 2014, 14:23 Page 7 of 7 

http://www.biomedcentral.com/1471-2490/14/23 



14. 



15. 



16. 



17. 



19. 



20. 



21. 



22. 



23. 



24. 



25. 



26. 



27. 



29. 



care-a Finnish nationwide follow-up study. Eur J Public Health 2013, 
23:372-377. 

Jensen MS, Toft G, Thulstrup AM, Henriksen TB, Olsen J, Christensen K, 
Bonde JP: Cryptorchidism concordance in monozygotic and dizygotic 
twin brothers, full brothers, and half-brothers. Fertil Steril 2010, 
93:124-129. 

Pedersen CB: The Danish Civil Registration System. Scand J Public Health 
2011,39:22-25. 

Lynge E, Sandegaard JL, Rebolj M: The Danish National Patient Register. 

Scand J Public Health 201 1 , 39:30-33. 

Jensen MS, Snerum TM, Olsen LH, Thulstrup AM, Bonde JP, Olsen J, 
Henriksen TB: Accuracy of cryptorchidism diagnoses and corrective 
surgical treatment registration in the Danish National Patient Registry. 

J Urol 2012, 188:1324-1329. 

The Chemical Manufacturers Association's Epidemiology Task Group: 
Guidelines for Good Epidemiology Practices for Occupational and 
Environmental Epidemiologic Research. J Occup Med 1991, 33:1221-1229. 
Blenstrup LT, Knudsen LB: Danish registers on aspects of reproduction. 

Scand J Public Health 201 1 , 39:79-82. 

Varela MM, Nohr EA, Llopis-Gonzalez A, Andersen AM, Olsen J: 

Socio-occupational status and congenital anomalies. Eur J Public Health 

2009, 19:161-167. 

Morgen CS, Mortensen LH, Rasmussen M, Andersen AM, Sorensen Tl, Due P: 
Parental socioeconomic position and development of overweight in 
adolescence: longitudinal study of Danish adolescents. BMC Public Health 

2010, 10:520. 

Statistics Denmark: Beskrivelse af NYSTGR og sammenhdsng til SOCIO og 

DISCOALLEJNDK. Copenhagen: Statistics Denmark; 2010:1-3. 

Statistics Denmark: Stillingsgruppering 1980-1995 - NYSTGR. Copenhagen: 

Statistics Denmark, http://www.dst.dk/tilsalg/forskningsservice/ 

Dokumentation/hkt4forsker/hkt4_variabel_liste_forsker/hkt4_variabel.aspx? 

fk=107191. Downloaded May 2013. 

Sorensen TH, Olsen KR, Vedsted P: Association between general practice 
referral rates and patients' socioeconomic status and access to 
specialised health care a population-based nationwide study. Health 
Policy 2009, 92:180-186. 

Halldorsson M, Kunst AE, Kohler L, Mackenbach JP: Socioeconomic 
differences in children's use of physician services in the Nordic 
countries. J Epidemiol Community Health 2002, 56:200-204. 
Wohlfahrt-Veje C, Boisen KA, Boas M, Damgaard IN, Kai CM, Schmidt IM, 
Chellakooty M, Suomi AM, Toppari J, Skakkebaek NE, et al: Acquired 
cryptorchidism is frequent in infancy and childhood. Int J Androl 2009, 
32:423-428. 

Meij-de VA, Hack WW, Heij HA, Meijer RW: Perioperative surgical findings 
in congenital and acquired undescended testis. J Pediatr Surg 2010, 
45:1874-1881. 

Hack WW, Goede J, van der Voort-Doedens LM, Meijer RW: Acquired 
undescended testis: putting the pieces together. Int J Androl 2012, 
35:41-45. 

Parner ET, Schendel DE, Thorsen P: Autism prevalence trends over time in 
Denmark: changes in prevalence and age at diagnosis. Arch Pediatr 
Adolesc Med 2008, 1 62:1 1 50-1 1 56. 



doi:1 0.1 1 86/1 471 -2490-1 4-23 

Cite this article as: Hougaard et al.: Socio-occupational class, region of 
birth and maternal age: influence on time to detection of 
cryptorchidism (undescended testes): a Danish nationwide register 
study. BMC Urology 2014 14:23. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www.biomedcentral.com/submit 



o 



BioMed Central 



